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^^w] 7 > t^-^-o) ^ o.5*Cu/S:l-10» ^*}ul , M-^^l Fe ^ 7^ ^V^-ft Ir^S 
£H, CuS^##^ ^^"3.7l7> 0.1^1^ al-f-^t}. *3 ^o)^ 

^7} 0.41^1^1^1, °1 Ih^l ^7} 1.75<>1^H, 2x}7}^^°) -70X;°)-5}2\ ^P3* 
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SHEET HAVING SUPERIOR WORKABILITY AND PROCESS FOR PRODUCING THE SAME} 

5. l^r CuS^##^ 3.7)*\) 4^ JH-g-^^ ^S)-* ^N^r ZLBflSo]^ ; 

5- 2±r ^^S.^} tcj-^. CuS^##^ 3.7} ZlHflH.^^. 

CuS^##°]l Jl-g^^^ ^H*H 7}^o] 7 fl^ ^<£7£3&3)- =L X\] 

^€ ^* 1* °l-8-«H 31 -8-^* Ja^^M %V^-^^ ±r°) 7j-o]t]-. 
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<s> ^-S-^^l Al-Killed^ ^ ^ ^-§-^7} ^h>}zl Qo] v] ^ 

^Jf^JpL 10~20Mpa 7}^. -#^-71]^ ^-f ^Jf^s]^ # 

<7> IF^ ^-Mfe Ti, Nb-i: %|7>SH yj-^ofl ji-g-^ ^ afe- ^±.9 33; ^#^H 



i F 7 0 H] i^SH^-i: ^^tb ^^S)-^ IF7d-o]cf. 



Jf^s)-^ IF#£r Ti JE^r Nb^l ^7>^ TlH^M ^hfc* #1^1 

3--§--&>7l ^SJHfe ^7fSl^ H]-^ <£ o].q^- ; ^7>S]^ Ti S^r Nb^ <&^r Ti , 

^^^7"!- ^5^4-^, ^^>til-g-£ t=i=, yg^o] oXv±. 
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<9> ^i- 7 ] s-^-g- ^^]-7l ^*!r ^- ^^^-^r^r, f^%S. C: 0.003-0. 005%, 

S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N : 0 . 004%°] ^} , P:0.015%^^1-, Cu:0.01~0.2%, <#7] CuQ S^) 
^§=u]7> cf^-o) s ^ 0 . 5*Cu/S : 1-10* ^SVjL , M-^^l Fe ^ 7l^ l:7>5qt!: ^ 
^M, CuS^*!:^ 3%^r3.7}7} 0.1fm°]^}S- °] js=l ^ ^ ^ _ 
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Al: 0.01-0. 08%, N : 0 . 004%^ , p : 0 . 015%°| , Cu: 0.01-0. 2%, #7] Cu^ ^^=«l7> 
2^ 0.5*Cu/S:l-10» ^^jOL, M-^^l Fe ^ 7lB}- S^S)^ 1100°C 

-grSLS. *1\7}<£% Jf- *HFB] ^^^£1- Ar 3 €^^ ^-o.^. ^^HH^al 300°C 

/miiH-tf£| ^^-&>Jl 700"Col*>^| ^£^-*l ^w, 50~90%^1 tfSVirS. ^Zt 

^>J1, 500-900 °C ^$H*1 ■S^^-^ 



<n> o]^, TgH^ ^Ml^l -M^tb^. 

<12> ig;^ Ti, Nb* ^7>§}^1 ^w-^s)-^^- 7fl^-ar>7l ^tt ^^h^H 

4^-4 ^ *flS£ <M-^# H^SS^. ^"t^M: ^^^S ^H^p^ CuS^l 

^ *14 tb CuS^#l-ol ZL^-H]-^^ ^l^l^Rr ^M^. 

<13> £ lofl ^ ^ol ; CuS^ *!*#°1 ^«?ll ^rStH^- 3.^-^^ 

ol ^jc^t^ ^Z^^) ^^o] 0.003-0.05%^ ^^-o]]^. ^JfZjs)-^!* 3k7\) ^tf. o] 
3l£- CuS^##<>1 ^1^11^1-711 $£«>^ CuS^i## ^r^l ^7> ^*33°1 ^K^H^ AlJ:* <g 
°-7)x] Q51 S.^±.3f-<£*\?1°)}*] &^7\ -g-'&TlsH 3.711 -$^*}7)^ 

4. °1» ^-Sfl^i^ IhM 0 . 003-0 . 005%S S^sM^ ^ f CuS^l ^HH#!-£l 37l 
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<14> o"|<4 Qg- Afl^^r A>^oll CuS» ^1^11^1-711 ^S^Hfe- 1KH1 tfl-5r}c*| ^^-^Tll 

S|^rf. rL ^J*)-, (l) Cii^l tH^i" 0.01-0. 2%5. Sfcll thlhi: 0 . 003-0 . 025%S. "sr}^ Cu^ 
S^] ^^Hl(0.5*Cu/S)# 1~10^£|S. S^Rr ?H (2) f-^1 ^l 

^ ^^HrS* 300°C/min°1^5. 0. l^l^ *Hl*b CuS^ ^##^r =r 33 

ol4. 

<is> ^, £ 2(a)^ 0.004%C-0.01%P-0.008%S-0.05%Al-0.0014%N-0.041%Cu < £l 7j-o_s. Cu^- S^l 

^^■wl(0.5*Cu/S)7> 2.56^1 S^^l 1;7><y-<£:f ^z^sbfl ^ ^##^1 3.7l» S^>tb 

ZLeflH<=l^-. £ 2(a)^l ZLe)lH# CuQ S$\ ^^-w] (0.5*Cu/S)7l- lO^l^l-* 

^ ^fl^fl ^^MrS* CuS^l 3.717} O.l^mcl^m ^ 

<16> ^ofl 14^1- ^§^%S. C: 0.003-0. 005%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N : 0 . 004%°1 *} 

, P : 0 . 015% o l ^1- , Cu:0.01~0.2%, ^7) CuQ S^l ^^]7} STi 0.5*Cu/S:l-10# 

^MHH CuS^##^l *8 -g-3.71 7} 0.1/an°l*|-$l ^-f^fe ^7j-£7> 219Mpa<>l ^^J- 
%d\]X] db^-^^-^-fr7l#^ ^°1^ X|^(r m )7> 1.75^1^<>lal, ^i-lH^ 

^^l^(Ar)7> 0.41°l*h 2*}7>^-#|^ ^£7} -70 °C °1 1^} ^tf. ^#^1 ^ ^ 

7IH1 ^-fr^Ml m^^T^l* ^s^jels^I 7>^ m^^^l7> ^^-s-H ^ 

49^r Sfe ^l^ <&t±. 
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0 . lj^H -a-]- 0} nfl^- v]X\]i& CuS7> o] CuS ^^^ ^^^1^ lt^7> 

dtfe J£^>^f ^Sl-^^*) -g^SH 4lJf ^spg^i- Jf Cnj^-Cf^ <£^j 7l«V^ 0.01~0.2% ^ 

7>tb^. tl^l 0.01%^l^-s)^^> CuS^#^ *r XiJl 0 . 2%^3f^ CuS 

7> ^#^>^ jM 3 "^^ 6 ! -t^fl^l^. 



^7} Cu^- S^l ^^l^r 0 . 5*Cu/S : 1~10«- ^^Hr w^^t}-. 
<i trj-e.^ Cu^ ^7>wl(0.5*Cu/S, <^7}*\, Cu, ^^8r ^%)7> S]<>| 0 > ttS. 
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<35> ^Tg£| <^^^2)-cfl CuS^ ##^1 H.7l7> i^-^S)-^, 

^ °1 ^xW, ^ °1 ^ *1 «r , ^ ^ °1 ^ =r 7> . tc^A] , CuS ^ ##3 

^^-3.71^ O.ljum °l^l-7> wl-^^l-rf . 

<36> [^<£#^ ^lS^] 

<37> ^ ^ *>^<5Rr ItJ:^^^ ^7>^-<g^; ^f-gfl ^ ^ 

CuS^*#^l ^3-7}7\ O.lfM t?>^1-£^- ^Kftil -Hj-^o] 50 tf. ^7>^<^^ CuS^# 

37^ Cu/S^ Wl^- ^7><I^r£, ^^-S ^ *HS^<*fl ^ Itt^ 
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<39> ^o]]^ ^7)^ #2:^ # *fl7>«ISM tt^ . ^7><l^r£^ 

llOOt^l^H v}&^}t=)-. ^\7}^^^7} 1100 "C^l 1 ?]:^ 7$7}<£-&S.7} ^} o^^.^ 

<*fl CuS7]- ^^-s-l -g-sfl5^1 ^ ^T-Bfls l^r^^MlS Stfl^ CuS7> 

^}9X7) ^^l^k 
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^ QQ-Sr^?} Ar 3 ^.^S. v]t£s*\ ^-MSr ^^^.S. 7>^o] ^^o>u)^- 

3711 ^^71 rtflg-clr}. 

<4i> ^^H^cr 300°C/mirH^5. *Kr w>^^>rf. ^ re). 

&r Cu^r S^l ^^-ti](0.5*Cu/S)# l(H*l-3. SN^S. ^^£7> SOOtVmin^l^l^ CuS^ 
# 3717} 0.1/zm« 2^ ^f, ^^£7> ^ ^ «M CuS^ 

^§o] *1 -gfl *1 71 ^ll^-olrl-. Cu^ S^l ^^-wl(0.5*Cu/S)» lOa-^ ^-f 0 ^ ^ 7> <g ^ ^ 

Stim CuS^##°l ^o> ^zv^£7> #e}-*| c] E}£ ^flS^r *H ^sqfe ^71- 2^ 
^##^r ^l^Sfl*!*! 2c, 0.0039%C-0.01%P-0.005%S-0.03%Al-0.0015%N-0.28%Cu). £ 

2^1 neflS* HL^, ^z]-^£7l- "Jr&r^^- CuS^##^l 37l7> *H1 *1 je.^ ^z^JE^ 
-jr ;*HtP& €-&-tt ^^-M-, ^4^£7]- 1000 o C/min^l^-^lBl-S. *1*H ^ 3-^7} o}^ ^ 

^^.2.^. 300-1000 °C/min7> iLt} ^e^^t}. JE 2a^- £ 

2b(0.0043%C-0.01%P-0.005%S-0.03%Al-0.0024%N-0.081%Cu)^ 0.5*Cu/S^ 3°l-&>^ ^-f^ 3 

3L^-£\ ^-f^l rfl-^V- 0.5*Cu/S5l ^o] 3^1 ^ iL^ °J: 7 ^^S Cl^l^ CuS^ 

<42> [tS^S^U 
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<43> #7l^ ^o) ^-^lfe €#1* s 3*Rr3l, €#)£t£tt 700°C^§>7> 

y>^-xj§>rf. ^^^£7> 700 "CJi^ ^-f 6 ^ CuS^#l- 0 l ^^s)- 



<44> [^Zt^^d] 

<45> ^tV^^ 50-90%-^ ^b§:S *3^-^ 33 °1 w^*!^}^. ^^S^'Hi- 0 ! 50%^ ^ 

aiflsl-S ^ *i -ar^cf . ^^r^-^ol 90%^^ ^-f^flfe- ^-#5q*]*> 
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<47> <£^r^ afl^-Sl 7fl^# ^^Rr ^JSL^r ^^r-i: ^^H^r 500-900 °C 
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4 ^^^-^el-Sl-^^. ^H^l ^Hr^^S^ Ar 3 ^Bfl^^^-<y 910°Col^, <3^€-£r 

10°C/^^1 750°C5. 40S ^<?> 7><1*M ^-sl-^r}. <£o]^ 7]A]^ ^H3* 24 

^>7l ^*fl ASTMt?-^ (ASTM E-8 standard)^ 7>^>^x^-. <y^-Al^ 7 ) 

(INSTR0N4, Model 6025)# ^-8-§>^ %^-7j-:E, ^l^KS, ^^1^:, ^<W^ *l^r(r m $:), H 
iflo]«j-^ *l^( A r&) 2*>7>^-#l ^ ^ ^*>5W. <*|7H r m =(ro+2r 4 5+r 9 o)/4 ) 
Ar=(r 0 -2r45+r 9 o)/26m. ^1^1 2%^ ^Ht^* 7>^ ^ 200°C<>iM 2^7> 

<51> 
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<53> S. 1, 2*1| M"B)-\f fl>5>]- ^-o] ; AlS.l~4(^7j-)fe- S)-^ ^ ^ISSTiol 

*fM*Kr ^^<^1 iig-sH ^^l^: 459H^o_s £/8<>11h$ *l*r 1.75^-^, *l^r 
^J^r CuS^I H7l* 0 . ljwm^l -sl-s. ;*)Hth^*| 7>^-&1-4. 
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C: 0.003-0. 005%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N : 0 . 004%°1 ^} , P:0.015%°1^>, 
Cu: 0.01-0. 2%, #7) CuQ ^^]7} £7j 0.5*Cu/S: l-lO* , i+^X| Fe ^ 

71 Ef 1:7}^^ 2:^5)^, CuS^##^| ^3.7)7} 0.1{M C MS. o]^o]^}^ 7}^ c] 

[^T 1 * 2] 

*ll 0. 022:4-0. 025%ol-&><y 4- s-^ilS. ^ 7}^o) -f^tb ^ 

[^^9- 3] 

*ll 1%H] <#7) Cu^ ^«l(0.5*Cu/S)7> 1-3* ^ •§> 

4] 

*fl I'M ^7] ^^^r ^^l^ *l^7> O.^l^lZL, dfc^ d\ *| =^7> 

5] 

f^%S. C: 0.003-0. 005%, S: 0.003-0. 025%, Al : 0.01-0. 08%, N:0.004%°1*>, P:0.015Jbol*h 
Cu: 0.01-0. 2%, ^-7] Cu4 S$\ &*&*]7} tj-g-^ 2^ 0 . 5*Cu/S : 1-10» ^:^>ZL, Fe ^ 

7\A ^7\^% Ir^-i-S. 2^5^ llOOt;^^ ^£3. ^7>^tt ^ ^Vt^ SJ-^^rS* 
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Ar 3 &i%% °] # *M l^^l-JI 300°C/mino"|^ 700 o C^*}^l -&^} 

*\ 4^-, 50-90%^ #S|-g-3. ^^jl, 500-900 °C ^£ ^3H*I ^^^V^ 7} 

-f^tb ^3 3^1 t$ ^2:^. 
6] 

*H 5lH 9X°]*\, S£- 0. 02^4~0. 0259H^-<£,g- ^-^] AS. ^ 7>^°1 -f^*V 

7] 

*f| 5tN &<*M. Cu^- S^l ^^«l(o.5*Cu/S)7> l-3# ^^Rr f^Al 1?} 

7>^o] ^.jf^i^ ^^cq 

8] 

^1 5lH 9X°]*}, #7] ^<S#:£*- ^iflo]^ ^1^7]- 0. 4°"|^o| 31, ^ol^xl^7l- 1.75^1 

2^>7>^#)^^r£7> -70 "C^}-^.^ S.^ ^Kr 7>^ 
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